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Abstract

Objectives: To: (1) determine the percentage of the population in England that have
access to a community pharmacy within 20 minutes walk; (2) explore any
relationship between the walking distance and urbanity; (3) explore any relationship
between the walking distance and social deprivation; and (4) explore any
interactions between urbanity, social deprivation and community pharmacy access.
Design: This area level analysis spatial study used postcodes for all community
pharmacies in England. Each postcode was assigned to a population lookup table
and Lower Super Output Area (LSOA). The LSOA was then matched to urbanity
(urban, town and fringe, or village, hamlet and isolated dwellings) and deprivation
decile (using the Index of Multiple Deprivation score).

Primary outcome measure: Access to a community pharmacy within 20 minutes
walk.

Results: Overall, 89.2% of the population is estimated to have access to a community
pharmacy within 20 minutes walk. For urban areas, that is 98.3% of the population,
for town and fringe, 79.9% of the population, whilst for rural areas, 18.9% of the
population. For areas of lowest deprivation (deprivation decile 1) 90.1% of the
population have access to a community pharmacy within 20 minutes walk, compared
to 99.8% in areas of highest deprivation (deprivation decile 10), a percentage
difference of 9.6% (8.2, 10.9).

Conclusions: Our study shows that the majority of the population can access a
community pharmacy within 20 minutes walk and crucially, access is greater in areas
of highest deprivation — a positive pharmacy care law. More research is needed to
explore the perceptions and experiences of people — from various levels of

deprivation — around the accessibility of community pharmacy services.
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Strengths and limitations of this study

e Our study is the first internationally to examine whether there is an inverse
care law in relation to community pharmacies and the first to analyse
geographical access to services in England.

e A key strength of this study is that we examined accessibility of community
pharmacies by walking distance; the cost of driving and using public transport
can be significant barriers to travel and, as such, may not give a true account
of community pharmacy accessibility.

e A possible limitation is that a 20 minute walk from each community
pharmacy was represented using a straight-line distance from the central
point of each pharmacy’s postcode to create a buffer. This assumes people
walk in straight lines while, in reality, people are constrained to pathways
that curve or are sometimes cut off by barriers.

e We did not consider the individual public health services offered from each

community pharmacy

Background

The role of the community pharmacist has undergone rapid expansion in recent
years with a significant emphasis now placed upon delivering public health focused
services, including promoting healthy lifestyles and modification of health-related
behaviours, rather than just the traditional role of compounding and dispensing.™?
As such, in England, many community pharmacies now offer services, commissioned
by local authorities, which are designed to help address public health priority
conditions including smoking, alcohol misuse and obesity.? These conditions were
identified by The Strategic Review of Health Inequalities in England (the Marmot
Review) as significant modifiable risk factors for inequalities in morbidity and
mortality in England.*” It is clear from the Marmot Review and other research that
the way in which society is organised causes inequalities in these conditions, and
inequalities in these conditions are, in turn, major contributions to overall
inequalities in health, morbidity and mortality. Significantly, more people die from

these conditions in disadvantaged areas compared to more affluent ones.®® Access
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to healthcare services is a well-established social determinant of health:
disadvantaged areas often lack access to the level of NHS services that their health
needs require (such as primary care services). This has been termed as an /nverse
Care Law, as proposed by Tudor Hart in 1971, who stated ‘the availability of good
medical care tends to vary inversely with the need for it in the population served’.’

Rural areas are often disadvantaged in accessing health care services such as GP
practices. Previous studies show that a ‘distance decay’ effect operates in accessing
health care services in rural areas, with GP consultation rates declining as the

distance from the GP surgery increases.’**?

There is a common perception that
people in rural areas are more affluent and therefore healthier than their urban
counterparts, with a greater ability to adapt to, and access increasingly urbanised

health services.™**

For the older population, who tend to have greater health care
needs accessing health care services may not be so easy, particularly those in rural
areas where there may be a lack of suitable transport.™

Community pharmacies have to date been overlooked in discussions around access
to care, even though they could potentially make a significant contribution to this
issue as there are over 12,000 community pharmacies in England, distributed across
urban/rural and deprived/affluent areas. Estimates vary with regard to the reach of
this community pharmacy network, but some sources suggest over 90% of the

1617 Evidence also

population makes at least one visit to the pharmacy per year.
suggests that a range of patients — of varying age, gender and social class — visit
community pharmacies every month to collect prescriptions, purchase over-the-
counter (OTC) medicine and obtain general healthcare advice.”® Community

pharmacies therefore appear to be uniquely placed to deliver public health

initiatives and can also be accessed without the patient needing a prior appointment.

This accessibility has consistently improved in recent years with policy drivers to
improve access to medicines — including the promotion of ‘self-care’ — with the
introduction of ‘100 hour pharmacies’, which must open 100 hours per week, for
every week of the year. However, it is not understood if community pharmacies
offer easy and equitable access to healthcare and therefore contribute too, or
ameliorate, the inverse care law. Clearly, as with other health care services, for

community pharmacy public health services to be successful and to contribute to
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reducing inequalities in health, it is vital for these services to be available to the
areas and patient populations that need them most. This study, therefore, aims to:
(1) determine the percentage of the population in England that have access to a
community pharmacy within 20 minutes walk; (2) explore any relationship between
the walking distance (the accessibility) and urbanity; (3) explore any relationship
between the walking distance and social deprivation; and (4) explore any
interactions between urbanity, social deprivation and pharmacy access. The study is
the first internationally to examine whether there is an inverse care law in relation to
community pharmacies and the first to analyse geographical access to services in

England.

Methods

Data and variables

Data were obtained from the Durham Geo-HealthCare Database. This database
contains data on the address and postcode of each community pharmacy in England
(obtained from the General Pharmaceutical Council — the independent regulator for
pharmacists, pharmacy technicians and pharmacy premises in Great Britain);*° the
postcode of each community pharmacy (matched to their corresponding coordinates
using the Office of National Statistics postcode directory, 2012);%° the coordinates
for each postcode in England (also from the Office of National Statistics postcode
directory, 2012 - matched to a population lookup table and the Lower Super Output
Area [LSOA] for each postcode); whether the LSOA is urban (where the population is
over 10,000 people), town and fringe (part of a settlement with less than 10,000
people) or village, hamlet and isolated dwellings from the urban/rural classification
(2005)* and the Index of Multiple Deprivation score (2010) for each LSOA (from the
Office of National Statistics).” More details on the Durham Geo-HealthCare

Database are available here: https://www.dur.ac.uk/wolfson.institute/geohealth/

Analysis
The community pharmacy postcodes for England were mapped using ArcMap. The

average person walks 1 mile (1.6km) in 20 minutes,?® therefore 1.6 Km buffers were
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placed around each pharmacy to represent a 20 minute walk from a community
pharmacy. The population postcodes were then clipped to the pharmacy buffers.
Data on the sum of the population for each LSOA overall and within each community
pharmacy buffer was extracted by LSOA. The percentage of the population with
access to a pharmacy within 20 minutes walk was then calculated by LSOA. Whether
or not the LSOA was urban, town and fringe or rural and the corresponding
deprivation score was attached to the data file. Deprivation deciles were also
calculated. The term ‘deprivation decile’ is used to group the population into ten
equally spaced ordinal categories according to a particular level of deprivation. Thus,
the most deprived decile (10) equates to the most deprived 10% within a population,
while the least deprived decile (1) represents the 10% of a population living in the
least deprived circumstances. Each data set was then mapped using Arc GIS. Tables
were produced to show the percentage of the population who had access to a
pharmacy within 20 minutes walk by deprivation decile and by urban/rural
classification within the deprivation deciles. Generalised linear models were used to
adjust for rurality within each deprivation decile to produce urban/rural adjusted
prevalence rates of the percentage of households with access to a pharmacy within

20 minutes walk by LSOA and the results tabulated.

Results

Urban Rural/ Deprivation Decile Access

Data for all of the LSOAs in England shows that 89.2% of the population has access to
a community pharmacy within 20 minutes walk. 98.3% of the households in the
urban areas are estimated to have access to a pharmacy within 20 minutes walk. In
town and fringe, the percentage of households that have access to a community
pharmacy is estimated as 79.9% whilst the percentage of those in the rural areas is
estimated as 18.9%

The distributions of percentages of households with access to a community
pharmacy within 20 minutes are presented in Table 1 (and shown spatially in Figure
1) according to their deprivation decile and urban, town and fringe and rural areas.
There is a significant non-linear association between the deprivation deciles (a u-

shaped access curve, see Figure 2): the least deprived and most deprived households
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have more access to a pharmacy than the households in the middle of the
deprivation range. Overall, the inequalities in access to pharmacies in England range
between 0.3% less and 20.2% less access when compared to the most deprived

areas. There are higher spatial inequalities in access in rural areas with ranges of

©CoO~NOUTA,WNPE

10 6.7% - 30.4% less access in comparison to 3.5% -26.2% for town and fringe, and 0.1%
12 - 3.7% for urban areas — spatial inequalities in access are thus much smaller in urban

14 areas.
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ALL Urban Town and Fringe Village, Hamlet & Isolated
Dwellings
Deprivation % Access Compared to Most % Access Compared to % Access | Compared to Most | % Access | Compared to Most
Decile (IMD) (20 mins) Deprived (20 mins) | Most Deprived | (20 mins) Deprived (20 mins) Deprived
1—least
deprived 90.1 -9.6(-10.9,-8.2)* 96.2 -3.7(-4.2,-3.2)* 80.8 -17.9(-28.6, -7.3)* 37.3 -6.7 (-34.4,21.1)
2 82.7 -16.8(-18.1,-15.5)* 96.2 -3.7(-4.2,-3.1)* 72.3 -26.2(-36.8,-15.6)* 24.1 -20.2 (-47.7,7.4)
80.3 -19.3(-20.6, -18.0)* 96.4 -3.5(-4.0, -2.9)* 79.1 -19.6(-30.3, -8.8)* 19.5 -25.0(-52.5, 2.6)
4 79.1 -20.2(-21.5,-18.9)* 97.7 -2.1(-2.6,-1.6)* 77.5 -20.9(-31.7,-10.1)* 15.2 -29.1(-56.6, -1.6)*
5 81.9 -17.4(-18.7,-16.1)* 98.1 -1.8(-2.3,-1.3)* 75.7 -22.1(-32.9,-11.2)* 14.0 -30.4 (-58.0, -2.9)*
6 87.6 -12.2(-13.5,-10.9)* 98.5 -1.4(-1.9,-0.9)* 83.2 -15.6(-26.5, -4.6)* 14.6 -30.0 (-57.5, -2.4)*
7 94.0 -5.8 (-7.1,-4.5)* 99.1 -0.8(-1.3,-0.3)* 88.8 -10.4 (-21.6, .7) 16.1 -27.9 (-55.6, -0.1)*
8 97.6 -2.2(-3.5,-0.9)* 99.4 -0.5(-1.0, 0.0)* 88.6 -11. (-22.6, .7) 26.1 -17.8 (-46.2, 10.6)
9 99.5 -0.3(-1.6, 1.0) 99.7 -0.1(-0.6,0.3) 95.7 -3.5(-16.1,9.1) 51.6 10.7 (-21.3,42.7)
10 — most 99.8 0 99.9 0 99.9 0 42.6 0
deprived

*  Significant at p < 0.05

Table 1: The percentage of the population with access to a community pharmacy within a 20 minute walk by urbanity and deprivation

decile (with 95% Confidence Intervals).
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® v  Postcodes within 20 Minutes Walk of a Pharmacy

Kilomet
20 domelare - Postcodes outside 20 Minutes Walk of a Pharmacy

Figure 1: Map of England with LSOA stratified according to deprivation (left); and
the population with access to a community pharmacy within 20 minutes walk
(right).
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Figure 2: Percentage of the Population with Access to a Pharmacy within 20
Minutes’ Walk by Deprivation Decile before and after Adjusting for Urbanity

Urban areas have the least difference between the most and least deprived LSOAs
with only 3.7% less of the population having access to a pharmacy within 20 minutes’
walk in the least deprived LSOAs. In town and fringe LSOAs this rose to 17.9%
difference, whilst in rural areas there was no significant difference between the least
and most deprived LSOAs.

Finally, in order to investigate interactions between deprivation deciles and urbanity
levels we compared the difference in the percentage of the population that have
access to a pharmacy within 20 minutes’ walk between urbanity levels across the
deprivation deciles (Table 2). There is a significant difference between urban and
town/fringe in all deprivation deciles except the most deprived (decile 10). The
biggest differences in access to community pharmacies are between urban and rural
areas. There are significant interactions between access to community pharmacies
and urbanity levels: difference in access depends on deprivation decile. The
inequality gap between urban and town/fringe for the least and the most deprived
areas are 15.1% and 0.9%, respectively. For the comparison between urban and
rural areas, the inequality gap for the least and most deprived areas are 58.3% and
55.3%, respectively. Whilst the gap between town/fringe and rural areas are 43.2%
and 54.5% respectively for the least and most deprived areas. In addition, there is a
clear dose-response relationship between access to community pharmacies and

urbanity levels. Specifically, the urban areas have more access to community

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 21



Page 11 of 21

©CoO~NOUTA,WNPE

BMJ Open

pharmacies, followed by Town/Fringe whilst the rural areas have the least access to

pharmacies — regardless of deprivation.

Deprivation | Urban — Town/Fringe | Urban — Rural | Town/Fringe -
Decile Difference Difference Rural Difference
1 Least | 15.1(12.7, 17.5)* 58.3 (24.5,62.2)* | 43.2(38.9, 47.5)*
deprived

2 23.4(20.7, 26.0)* 71.8 (68.9,74.7)* | 48.4 (44.9,52.0)*
3 16.9 (14.4, 19.5)* 76.8 (74.5,79.1)* | 59.8 (56.8, 63.0)*
4 19.7 (17.2,22.1)* 82.3 (80.3,84.3)* | 62.7 (59.8, 65.5)*
5 21.1(18.7, 23.5)* 84.0 (81.9, 86.0)* | 62.8(59.9, 65.7)*
6 15.0(12.8,17.2)* 83.9 (81.8,85.9)* | 68.9 (66.1,71.7)*
7 10.5 (8.6, 12.4)* 82.4 (80.2, 84.5)* | 71.9(69.1, 74.7)*
8 11.3 (9.5, 13.1)* 72.6 (69.7, 75.5)* | 31.3(58.0, 64.6)*
9 4.2(2.8,5.6)* 44.5 (40.7,48.3)* | 40.3(36.2, 44.3)*

10  Most | 0.9 (-0.2, 1.9) 55.3 (50.8, 58.1)* | 54.5(50.8, 58.1)*

deprived

*  Significant at p < 0.05

Table 2: Difference in the percentage of the population that have access to a
pharmacy within 20 minutes’ walk between urbanity levels and deprivation bands

Discussion

Principal findings of this study

The data has shown that 89 per cent of the population in England has access to a
community pharmacy within 20 minutes walk. Crucially, there is a positive trend
between community pharmacy accessibility and deprivation decile — with the highest
access in the most deprived areas — showing there is no inverse pharmacy law for
community pharmacy distribution in England. Indeed we have found evidence of a
positive pharmacy care law. Populations in urban areas of England also have better
access to a community pharmacy, compared to populations in town and fringe, and

rural areas.
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Strengths and weaknesses

This study sought to explore the accessibility of community pharmacies in England by
walking distance: this is a key strength. We deliberately did not seek to explore
accessibility by car or by using public transport, as we feel this would not give a true
picture of accessibility for patients living in more deprived areas. Indeed, as access
to a car is linked to income — with households in underprivileged areas having less
access*® — it is conceivable that this may be more of a significant barrier for patients
living in deprived areas if the pharmacy was only accessible by driving; similarly, for
public transport, the cost of using such services may prove to be a barrier to
households with low incomes.? In terms of study limitations, while we believe our
results are robust and have important implications for the commissioning of public
health services from community pharmacy settings, we acknowledge that, in the
analysis, we did not consider the individual services offered from each community
pharmacy, which may show some local variability due to current commissioning
systems. We also acknowledge that our work only explores accessibility from a
geographical viewpoint and not a social perspective. Indeed, just because a
community pharmacy offers a public health service and is within walking distance of
a particular household does not necessarily mean that people perceive them as
valuable or would be willing to access the service. Indeed, the literature shows that
most users of community pharmacies are not offered public health services,
although for those that had used them, satisfaction levels were high.26 However, it is
not yet known if people perceive community pharmacies as easily accessible
providers of healthcare or if (or how) these perceptions change according to
deprivation. A study exploring the perceptions and experiences of people — from
various levels of deprivation — around the accessibility of community pharmacy
services is therefore warranted. In terms of a methodological viewpoint, we
recognize a 20-minute walk from each community pharmacy was represented using
a straight-line distance from the central point of each pharmacy’s postcode to create
a buffer. This assumes people are able to walk in any direction from that postcode
and always in a straight-line. In reality people are constrained to pathways that may
curve, or even be cut off by barriers. A further limitation is that of the postcodes

themselves. An individual postcode represents an average of 15 addresses, with the
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1

2

3 coordinates of each postcode being represented using the geographic centroid of
g each postcode. Particularly in rural areas, where houses are more sparsely spread,
? this could ostensibly mean that some households will fall outside of a pharmacy
g buffer, when in fact this is not the case for some addresses. Equally, however, some
10 addresses will fall inside a buffer, so, over a large population, one would expect this
g issue to even out.

13

14

ig What is already known?

g There have been several mapping studies published exploring the distribution and
19 accessibility of community pharmacies in areas of America and Canada. For example,
3(1) a study by Lin (2004) explored the accessibility of community pharmacies by elderly
gg patients in lllinois and sought to estimate the disparity between urban and rural
gg areas. The study found that, on average, there were 1.27 and 0.38 pharmacies per
26 10,000 people in urban and rural areas, respectively. In terms of accessibility, the
% average distance for an elderly patient was 0.9 miles in urban areas but significantly
ég higher at 5.9 miles in rural areas.”’” While Law et al., (2011) examined the
g; geographical access to community pharmacies in Ontario and found over 60 per cent
33 of the population reside within walking distance of at least one community
gg pharmacy.”® Our original work shows geographical accessibility is even higher in
2? England. Despite studies published concerning community pharmacies in America
gg and Canada, there has been no study published in the literature that has explored
22 accessibility of community pharmacies in England. The recent White Paper
42 Pharmacy in England: Building on Strengths — delivering the future, published by the
ji Department of Health in 2008, claimed that, in England, 99 per cent of the
jg population can get to a pharmacy within 20 minutes by car and 96 per cent by
j; walking or using public transport.? However, whilst our report supports this finding
49 to some extent, it was not clear which methodological approach was used to obtain
22 this result as no supporting data were published; and — crucially - the Department of
gg Health report did not assess how varying levels of social deprivation influence the
gg accessibility to a community pharmacy. In addition, since the publication of the
56 White Paper and report, many more community pharmacies have since been opened
g; in England. Previous research has shown that community pharmacies can potentially
o
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make a positive contribution toward improving the public’s health: areas of
particular strengths appear to be related to interventions around smoking cessation,
lipid management, emergency hormonal contraception and immunization.? By way
of example, several small-scale studies have compared accessibility of emergency
hormonal contraception (EHC) from a community pharmacy setting to other
healthcare providers. These studies have shown that women who went to a
community pharmacy had more rapid access to EHC, compared to other settings,

3031 Gjven that the effectiveness of EHC is related to

such as family planning clinics.
how quickly it is taken after unprotected sexual intercourse this may prove to have a
significant clinical benefit. Other studies, rather than explore accessibility as such,
have used community pharmacies to target public health interventions towards
‘hard to reach’ areas. For example, Murphy et al., showed community pharmacies
are convenient and accessible, and can provide influenza vaccination programs in
medically underserved communities, while Kellow (2011) successfully delivered a
community pharmacy weight management program to young adults in a rural

32-33

setting. These studies demonstrate the potential for community pharmacies to

deliver public health interventions to areas of the greatest need.

Implications for policy makers

This is the first study to explore the spatial distribution of community pharmacies in
England. It is also the first international study that examines the relationship
between accessibility of community pharmacies and social deprivation and to
explore the idea of an inverse pharmacy care law. The paper shows that community
pharmacies are easily accessible by the majority of the population in England, with
89 per cent able access a community pharmacy within 20 minutes walk. Our study
also shows that there is no inverse pharmacy law for community pharmacies in
England: access to a community pharmacy is greater in areas of higher deprivation
compared to more affluent areas — a positive pharmacy care law. This is a very
timely finding as a recent initiative led by NHS England — the Call to Action — is
seeking to develop local strategy for community pharmacy initiatives and inform
strategic policy making in terms of commissioning community pharmacy services.**

Our work supports this initiative and shows that community pharmacies are uniquely
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placed in the community to deliver public health interventions. In addition, as the
accessibility of community pharmacies is greatest in areas of highest deprivation,
they may have an important role to play in reducing inequalities in priority public

health conditions in England.

Conclusions

Community pharmacies have the potential to offer convenient and equitable access
to healthcare. The vast majority of households in England — including those in the
most deprived areas — have access to a community pharmacy within 20 minutes
walk: a positive pharmacy care law. This potentially has major implications for the
commissioning of future public health services from community pharmacies in

England.
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Abstract

Objectives: To: (1) determine the percentage of the population in England that have
access to a community pharmacy within 20 minutes walk; (2) explore any
relationship between the walking distance and urbanity; (3) explore any relationship
between the walking distance and social deprivation; and (4) explore any
interactions between urbanity, social deprivation and community pharmacy access.
Design: This area level analysis spatial study used postcodes for all community
pharmacies in England. Each postcode was assigned to a population lookup table
and Lower Super Output Area (LSOA). The LSOA was then matched to urbanity
(urban, town and fringe, or village, hamlet and isolated dwellings) and deprivation
decile (using the Index of Multiple Deprivation score).

Primary outcome measure: Access to a community pharmacy within 20 minutes
walk.

Results: Overall, 89.2% of the population is estimated to have access to a community
pharmacy within 20 minutes walk. For urban areas, that is 98.3% of the population,
for town and fringe, 79.9% of the population, whilst for rural areas, 18.9% of the
population. For areas of lowest deprivation (deprivation decile 1) 90.1% of the
population have access to a community pharmacy within 20 minutes walk, compared
to 99.8% in areas of highest deprivation (deprivation decile 10), a percentage
difference of 9.6% (8.2, 10.9).

Conclusions: Our study shows that the majority of the population can access a
community pharmacy within 20 minutes walk and crucially, access is greater in areas
of highest deprivation — a positive pharmacy care law. More research is needed to
explore the perceptions and experiences of people — from various levels of

deprivation — around the accessibility of community pharmacy services.
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Strengths and limitations of this study
e Our study is the first to systematically examine whether there is an inverse
care law in relation to community pharmacies and the first to analyse

geographical access to services in England.
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10 o A key strength of this study is that we examined accessibility of community
12 pharmacies by walking distance; the cost of driving and using public transport
14 can be significant barriers to travel and, as such, may not give a true account
16 of community pharmacy accessibility.

e A possible limitation is that a 20 minute walk from each community
19 pharmacy was represented using a straight-line distance from the central
21 point of each pharmacy’s postcode to create a buffer. This assumes people
23 walk in straight lines while, in reality, people are constrained to pathways

that curve or are sometimes cut off by barriers.
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Background

The role of the community pharmacist has undergone rapid expansion in recent
years with a significant emphasis now placed upon delivering patient focused
services, including promoting healthy lifestyles and modification of health-related
behaviours, as well as providing medicine related activities."”? This change has been
acknowledged in England through the NHS contractual framework for community
pharmacy, which has 3 distinct levels of service: essential, advanced and locally
commissioned.® The essential and advanced levels of service are provided by all
community pharmacies in England and include dispensing medication and providing
medicine use reviews (MURs), while the locally commissioned services are provided
in response to needs of the local population. As such, many community pharmacies
now offer services, commissioned by local authorities according to need, which are
designed to help address public health priorities including smoking, alcohol misuse
and obesity.* These issues were identified by The Strategic Review of Health
Inequalities in England (the Marmot Review) as significant modifiable risk factors for
inequalities in morbidity and mortality in England.>® It is clear from the Marmot
Review and other research that the way in which society is organised causes
inequalities in these conditions, and inequalities in these conditions are, in turn,
major contributions to overall inequalities in health, morbidity and mortality.
Significantly, more people die from these conditions in disadvantaged areas

79 Access to healthcare services is a well-

compared to more affluent ones.
established social determinant of health: disadvantaged areas often lack access to
the level of NHS services that their health needs require (such as primary care
services). This has been termed as an Inverse Care Law, as proposed by Tudor Hart in
1971, who stated ‘the availability of good medical care tends to vary inversely with
the need for it in the population served”.*

Rural areas are often disadvantaged in accessing health care services such as GP
practices. Previous studies show that a ‘distance decay’ effect operates in accessing
health care services in rural areas, with GP consultation rates declining as the

11-13

distance from the GP surgery increases. There is a common perception that
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people in rural areas are more affluent and therefore healthier than their urban
counterparts, with a greater ability to adapt to, and access increasingly urbanised

health services.'**®

For the older population, who tend to have greater health care
needs accessing health care services may not be so easy, particularly those in rural

areas where there may be a lack of suitable transport.*®

Community pharmacies have, to date, been overlooked in discussions around access
to care, even though they could potentially make a significant contribution to this
issue as there are over 12,000 community pharmacies in England, distributed across
urban/rural and deprived/affluent areas. Estimates vary with regard to the reach of
this community pharmacy network, but some sources suggest over 90% of the

17.18 Evidence also

population makes at least one visit to the pharmacy per year.
suggests that a range of patients — of varying age, gender and social class — visit
community pharmacies every month to collect prescriptions, purchase over-the-
counter (OTC) medicine and obtain general healthcare advice.'® Community
pharmacies therefore appear to be uniquely placed to deliver healthcare initiatives
and can also be accessed without the patient needing a prior appointment. This
accessibility has consistently improved in recent years with policy drivers to improve
access to medicines — including the promotion of ‘self-care’ — with the introduction
of ‘100 hour pharmacies’, which must open 100 hours per week, for every week of
the year. However, it is not understood if community pharmacies offer easy and
equitable access to healthcare and therefore contribute too, or ameliorate, the
inverse care law. Clearly, as with other healthcare services, for community
pharmacy services to be successful and to contribute to reducing inequalities in
health, it is vital for these services to be available to the areas and patient
populations that need them most. This study, therefore, aims to: (1) determine the
percentage of the population in England that have access to a community pharmacy
within 20 minutes walk; (2) explore any relationship between the walking distance
(the accessibility) and urbanity; (3) explore any relationship between the walking
distance and social deprivation; and (4) explore any interactions between urbanity,

social deprivation and pharmacy access. The study is the first to examine whether
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there is an inverse care law in relation to community pharmacies and the first to

analyse geographical access to services in England.

Methods

Study Design

This study explores the relationship between spatial access to community
pharmacies, deprivation and urbanity using geographical information systems and
generalized linear models.

Outcome

The percentage of the population that had access to a community pharmacy within a
20 minute walk by LSOA: measured as a straight line distance from each pharmacy
(1.6 km buffers) and aggregating the population by postcode within each buffer
compared to the LSOA population.

Definitions

Community Pharmacy: Registered with the General Pharmaceutical Council as
premises for the compounding, procurement, storage and distribution of medicines
and appliances; we excluded premises that were solely registered as Internet

pharmacies in the analysis.

LSOA — Lower Super Output Area: Geographic areas in England comprising of
approximately 1,500 residents and 650 households. They are designed to be of a
reasonably compact shape whilst being representative of social homogeneity. *°
Urban/Rural Classification: Categorizes each LSOA into 3 settlement types: urban
(where the population is over 10,000 people), town and fringe (part of a settlement
with less than 10,000 people) or village, hamlet and isolated dwellings **

Deprivation decile: The term ‘deprivation decile’ is used to group the population into

ten equally spaced ordinal categories according to a particular level of deprivation.

Data and variables
Data were obtained from the Fuse Geo-HealthCare Database. This database contains
data on the address and postcode of each community pharmacy in England

(obtained from the General Pharmaceutical Council — the independent regulator for
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pharmacists, pharmacy technicians and pharmacy premises in Great Britain);** the
postcode of each community pharmacy (matched to their corresponding coordinates
using the Office of National Statistics postcode directory, 2012);*® the coordinates
for each postcode in England (also from the Office of National Statistics postcode
directory, 2012 - matched to a population lookup table and the Lower Super Output
Area [LSOA] for each postcode); whether the LSOA is urban (where the population is
over 10,000 people), town and fringe (part of a settlement with less than 10,000
people) or village, hamlet and isolated dwellings from the urban/rural classification
(2005)* and the Index of Multiple Deprivation score (2010) for each LSOA (from the
Office of National Statistics).?* More details on the Fuse Geo-HealthCare Database

are available here: https://www.dur.ac.uk/wolfson.institute/geohealth/

Analysis

The community pharmacy postcodes for England were mapped using ArcMap. The
average person walks 1 mile (1.6km) in 20 minutes,? therefore 1.6 Km buffers were
placed around each pharmacy to represent a 20 minute walk from a community
pharmacy. The population postcodes were then clipped to the pharmacy buffers.
Data on the sum of the population for each LSOA overall and within each community
pharmacy buffer was extracted by LSOA. The percentage of the population with
access to a pharmacy within 20 minutes walk was then calculated by LSOA. Whether
or not the LSOA was urban, town and fringe or rural and the corresponding
deprivation score was attached to the data file. Deprivation deciles were also
calculated. The most deprived decile (10) equates to the most deprived 10% within
a population, while the least deprived decile (1) represents the 10% of a population
living in the least deprived circumstances. Each data set was then mapped using Arc
GIS. Tables were produced to show the percentage of the population who had
access to a pharmacy within 20 minutes walk by deprivation decile and by
urban/rural classification within the deprivation deciles. Generalised linear models
were used to adjust for rurality within each deprivation decile to produce
urban/rural adjusted prevalence rates of the percentage of households with access

to a pharmacy within 20 minutes walk by LSOA and the results tabulated.
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Results

Urban Rural/ Deprivation Decile Access

Data for all of the LSOAs in England shows that 89.2% of the population has access to
a community pharmacy within 20 minutes walk. 98.3% of the households in the
urban areas are estimated to have access to a pharmacy within 20 minutes walk. In
town and fringe, the percentage of households that have access to a community
pharmacy is estimated as 79.9% whilst the percentage of those in the rural areas is

estimated as 18.9%.

The distributions of percentages of households with access to a community
pharmacy within 20 minutes are presented in Table 1 (and shown spatially in Figures
1 and 2) according to their deprivation decile and urban, town and fringe and rural
areas. There is a significant non-linear association between the deprivation deciles (a
u-shaped access curve, see Figure 3): the least deprived and most deprived
households have more access to a pharmacy than the households in the middle of
the deprivation range. Overall, the inequalities in access to pharmacies in England
range between 0.3% less and 20.2% less access when compared to the most
deprived areas. There are higher spatial inequalities in access in rural areas with
ranges of 6.7% - 30.4% less access in comparison to 3.5% -26.2% for town and fringe,
and 0.1% - 3.7% for urban areas — spatial inequalities in access are thus much smaller

in urban areas.
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10 Deprivation
11 % Access Compared to Most % Access Compared to % Access | Compared to Most | % Access | Compared to Most

12 Decile (IMD) (20 mins) Deprived (20 mins) | Most Deprived | (20 mins) Deprived (20 mins) Deprived

14 1—least
16 deprived 90.1 -9.6(-10.9,-8.2)* 96.2 -3.7(-4.2,-3.2)* 80.8 -17.9(-28.6,-7.3)* 37.3 -6.7 (-34.4,21.1)

17 2 82.7 |-16.8(-18.1,-15.5)* 96.2 | -3.7(-4.2,-3.1)* 723 | -26.2(-36.8,-15.6)* 241 | -20.2(-47.7,7.4)

19 3 80.3 | -19.3(-20.6,-18.0)* 96.4 | -3.5(-4.0,-2.9)* 79.1 | -19.6(-30.3,-8.8)* 195 | -25.0(-52.5,2.6)

79.1 | -20.2(-21.5,-18.9)* 97.7 | -2.1(-2.6,-1.6)* 775 | -20.9(-31.7,-10.1)* 152 | -29.1(-56.6,-1.6)*

N
H
I

819 |-17.4(-18.7,-16.1)* 98.1 | -1.8(-2.3,-1.3)* 75.7 | -22.1(-32.9,-11.2)* 14.0 | -30.4(-58.0,-2.9)*

87.6 | -12.2(-13.5,-10.9)* 98.5 | -1.4(-1.9,-0.9)* 83.2 | -15.6(-26.5,-4.6)* 14.6 | -30.0(-57.5,-2.4)*

940 |-5.8(-7.1,-4.5)* 99.1 | -0.8(-1.3,-0.3)* 88.8 | -10.4(-216,.7) 16.1 | -27.9(-55.6,-0.1)*

97.6 | -2.2(-3.5,-0.9)* 99.4 | -0.5(-1.0,0.0)* 88.6 | -11.(-22.6,.7) 26.1 | -17.8(-46.2,10.6)

N
(o))
Ol 00| N oo U»n

99.5 |-0.3(-1.6,1.0) 99.7 | -0.1(-0.6,0.3) 95.7 | -3.5(-16.1,9.1) 51.6 | 10.7(-21.3,42.7)

31 10 — most 99.8 0 99.9 0 99.9 0 42.6 0
32 deprived

34 *  Significant at p < 0.05

Table 1: The percentage of the population with access to a community pharmacy within a 20 minute walk by urbanity and deprivation
38 decile (with 95% Confidence Intervals)
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Urban areas have the least difference between the most and least deprived LSOAs
with only 3.7% less of the population having access to a pharmacy within 20 minutes’
walk in the least deprived LSOAs. In town and fringe LSOAs this rose to 17.9%
difference, whilst in rural areas there was no significant difference between the least
and most deprived LSOAs.

Overall, there is a clear dose-response relationship between access to community
pharmacies and urbanity levels. Specifically, the urban areas have more access to
community pharmacies, followed by Town/Fringe whilst the rural areas have the
least access to pharmacies — regardless of deprivation.

After controlling for the effects of rurality, only 2 deprivation deciles have marginally
below 95% of the population being able to walk to a community pharmacy within 20

minutes.

Discussion

Principal findings of this study

The data has shown that 89 per cent of the population in England has access to a
community pharmacy within 20 minutes walk. Crucially, there is a positive trend
between community pharmacy accessibility and deprivation decile — with the highest
access in the most deprived areas — showing there is no inverse pharmacy law for
community pharmacy distribution in England. Indeed we have found evidence of a
positive pharmacy care law. Populations in urban areas of England also have better
access to a community pharmacy, compared to populations in town and fringe, and

rural areas.

Strengths and weaknesses

This study sought to explore the accessibility of community pharmacies in England by
walking distance: this is a key strength. We deliberately did not seek to explore
accessibility by car or by using public transport, as we feel this would not give a true
picture of accessibility for patients living in more deprived areas. Indeed, as access
to a car is linked to income — with households in underprivileged areas having less

access?® — it is conceivable that this may be more of a significant barrier for patients

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 43



Page 11 of 43

©CoO~NOUTA,WNPE

BMJ Open

living in deprived areas if the pharmacy was only accessible by driving; similarly, for
public transport, the cost of using such services may prove to be a barrier to
households with low incomes.?” In terms of study limitations, while we believe our
results are robust and have important implications for the commissioning of
healthcare services from community pharmacy settings, we acknowledge that, in the
analysis, we did not consider the individual services offered from each community
pharmacy, which may show some local variability due to current commissioning
systems. We also acknowledge that our work only explores accessibility from a
geographical viewpoint and not a social perspective. Indeed, just because a
community pharmacy offers a healthcare service and is within walking distance of a
particular household does not necessarily mean that people perceive them as
valuable or would be willing to access the service. A study exploring the perceptions
and experiences of people — from various levels of deprivation — around the
accessibility of community pharmacy services is therefore warranted. In terms of a
methodological viewpoint, we recognize a 20-minute walk from each community
pharmacy was represented using a straight-line distance from the central point of
each pharmacy’s postcode to create a buffer. This assumes people are able to walk
in any direction from that postcode and always in a straight-line. In reality people
are constrained to pathways that may curve, or even be cut off by barriers. A further
limitation is that of the postcodes themselves. An individual postcode represents an
average of 15 addresses, with the coordinates of each postcode being represented
using the geographic centroid of each postcode. Particularly in rural areas, where
houses are more sparsely spread, this could ostensibly mean that some households
will fall outside of a pharmacy buffer, when in fact this is not the case for some
addresses. Equally, however, some addresses will fall inside a buffer, so, over a large

population, one would expect this issue to even out.

What is already known?

There have been several mapping studies published exploring the distribution and
accessibility of community pharmacies in areas of America and Canada. For example,
a study by Lin (2004) explored the accessibility of community pharmacies by elderly

patients in lllinois and sought to estimate the disparity between urban and rural
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areas. The study found that, on average, there were 1.27 and 0.38 pharmacies per
10,000 people in urban and rural areas, respectively. In terms of accessibility, the
average distance for an elderly patient was 0.9 miles in urban areas but significantly
higher at 5.9 miles in rural areas.’® While Law et al., (2011) examined the
geographical access to community pharmacies in Ontario and found over 60 per cent
of the population reside within walking distance of at least one community
pharmacy.? Our original work shows geographical accessibility is even higher in
England. Despite studies published concerning community pharmacies in America
and Canada, there has been no study published in the literature that has explored
accessibility of community pharmacies in England. The recent White Paper
Pharmacy in England: Building on Strengths — delivering the future, published by the
Department of Health in 2008, claimed that, in England, 99 per cent of the
population can get to a pharmacy within 20 minutes by car and 96 per cent by
walking or using public transport.? However, whilst our report supports this finding
to some extent, it was not clear which methodological approach was used to obtain
this result, as, to the authors knowledge, no supporting data were published
outlining methodology; and — crucially - the Department of Health report did not
assess how varying levels of social deprivation influence the accessibility to a
community pharmacy. In addition, since the publication of the White Paper and
report, many more community pharmacies have since been opened in England.
Opening a new community pharmacy can be a complex process, as new applications
made to NHS England are assessed against a Pharmaceutical Needs Assessment for a
particular area®® — with areas of the most need having a higher probability of a new
application being granted. It is, however, unlikely that the control of entry criteria
can fully explain our findings in relation to community pharmacy distribution, as
these regulations change over time and often have exemptions (e.g. up until recently
100 hour community pharmacies were exempt from the criteria).

Previous research has shown that healthcare interventions delivered by community
pharmacies are accessible. By way of example, several small-scale studies have
compared accessibility of emergency hormonal contraception (EHC) from a
community pharmacy setting to other healthcare providers. These studies have

shown that women who went to a community pharmacy had more rapid access to
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3132 Given that the

EHC, compared to other settings, such as family planning clinics.
effectiveness of EHC is related to how quickly it is taken after unprotected sexual
intercourse this may prove to have a significant clinical benefit. Other studies, rather
than explore accessibility as such, have used community pharmacies to target
healthcare interventions towards ‘hard to reach’ areas. For example, Murphy et al.,
showed community pharmacies are convenient and accessible, and can provide
influenza vaccination programs in medically underserved communities, while Kellow
(2011) successfully delivered a community pharmacy weight management program

to young adults in a rural setting.**3*

These studies demonstrate the potential for
community pharmacies to deliver healthcare interventions to areas of the greatest

need.

Implications for policy makers

This is the first study to systematically explore the spatial distribution of community
pharmacies in England. It is also the first study that examines the relationship
between accessibility of community pharmacies and social deprivation and to
explore the idea of an inverse pharmacy care law. The paper shows that community
pharmacies are easily accessible by the majority of the population in England, with
89 per cent able access a community pharmacy within 20 minutes walk. Our study
also shows that there is no inverse pharmacy law for community pharmacies in
England: access to a community pharmacy is greater in areas of higher deprivation
compared to more affluent areas — a positive pharmacy care law. This is a very
timely finding as a recent initiative led by NHS England — the Call to Action — is
seeking to develop local strategy for community pharmacy initiatives and inform
strategic policy making in terms of commissioning community pharmacy services.**
Our work supports this initiative and shows that community pharmacies are uniquely
placed in the community to deliver healthcare interventions. In addition, as the
accessibility of community pharmacies is greatest in areas of highest deprivation,
they may have an important role to play in reducing inequalities in priority public

health conditions in England.

Conclusions
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Community pharmacies have the potential to offer convenient and equitable access
to healthcare. The vast majority of households in England — and especially those in
the most deprived areas — have access to a community pharmacy within 20 minutes
walk: a positive pharmacy care law. This potentially has major implications for the

commissioning of future services from community pharmacies in England.
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Figure legends

Figure 1: Map of England with LSOA stratified according to deprivation (left); and
the population with access to a community pharmacy within 20 minutes walk
10 (right).

©CoO~NOUTA,WNPE

13 Figure 2: Percentage of the Population with Access to a Pharmacy within 20
Minutes’ Walk by Deprivation Decile before and after Adjusting for Urbanity

17 Figure 3: Percentage of the Population with Access to a Pharmacy within 20
18 Minutes’ Walk by Deprivation Decile before and after Adjusting for Urbanity
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1 9 Abstract

Objectives: To: (1) determine the percentage of the population in England that have

20 access to a community pharmacy within 20 minutes walk; (2) explore any
2 1 relationship between the walking distance and urbanity; (3) explore any relationship
22 between the walking distance and social deprivation; and (4) explore any
interactions between urbanity, social deprivation and community pharmacy access.
23 Design: This area level analysis spatial study used postcodes for all community
24 pharmacies in England. Each postcode was assigned to a population lookup table
25 and Lower Super Output Area (LSOA). The LSOA was then matched to urbanity
(urban, town and fringe, or village, hamlet and isolated dwellings) and deprivation
2 6 decile (using the Index of Multiple Deprivation score).
27 Primary outcome measure: Access to a community pharmacy within 20 minutes
28 walk.
Results: Overall, 89.2% of the population is estimated to have access to a community
29 pharmacy within 20 minutes walk. For urban areas, that is 98.3% of the population,
30 for town and fringe, 79.9% of the population, whilst for rural areas, 18.9% of the
31 population. For areas of lowest deprivation (deprivation decile 1) 90.1% of the
32 population have access to a community pharmacy within 20 minutes walk, compared
to 99.8% in areas of highest deprivation (deprivation decile 10), a percentage
33 difference of 9.6% (8.2, 10.9).
34 Conclusions: Our study shows that the majority of the population can access a
35 community pharmacy within 20 minutes walk and crucially, access is greater in areas
of highest deprivation — a positive pharmacy care law. More research is needed to
36 explore the perceptions and experiences of people — from various levels of
37 deprivation — around the accessibility of community pharmacy services.
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Strengths and limitations of this study
e Our study is the first internationaliy-to systematically examine whether there
is an inverse care law in relation to community pharmacies and the first to

analyse geographical access to services in England.

* A key strength of this study is that we of

pharmacies by walking distance; the cost of driving and using public transport
can be significant barriers to travel and, as such, may not give a true account
of community pharmacy accessibility.

e A possible limitation is that a 20 minute walk from each community
pharmacy was represented using a straight-line distance from the central
point of each pharmacy’s postcode to create a buffer. This assumes people
walk in straight lines while, in reality, people are constrained to pathways
that curve or are sometimes cut off by barriers.

+—We-did-not-considerthe-individual-public-health-services-offered-from-each

e

Background
The role of the community pharmacist has undergone rapid expansion in recent

years with a significant emphasis now placed upon delivering patient publie-health

focused + icess, including pi ing healthy lifestyles and modification of
health-related behavi ,_—as_well as providing medicine related activitiesrathes
than-just—the_traditional role—of i d-dispensing.”” This change has

been acknowledged in England through the NHS contractual framework for
community pharmacy, which has 3 distinct levels of serviceAs—such—in—England;:

essential, advanced and locall red.’ The essential and levels of

BMJ Open
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service are provided by all community pharmacies in England and include

medication and providing medicine use reviews (MURs), while the locall
commissioned services are provided in response to needs of the local population. As
such, —~many community pharmacies now offer services, commissioned by local
authorities_according to need, which are designed to help address public health
prioritiesy-conditiens including smoking, alcohol misuse and obesity.** These issues
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19 ‘ eonditions-were identified by The Strategic Review of Health Inequalities in England

(the Marmot Review) as significant modifiable risk factors for inequalities in

N
o

morbidity and mortality in England.**®® It is clear from the Marmot Review and other
21 research that the way in which society is organised causes inequalities in these
22 conditions, and inequalities in these conditions are, in turn, major contributions to
overall inequalities in health, morbidity and mortality. Significantly, more people die

from these conditions in disadvantaged areas compared to more affluent ones.”*%

N
w

24 Access to healthcare services is a well-established social determinant of health:
25 disadvantaged areas often lack access to the level of NHS services that their health
26 needs require (such as primary care services). This has been termed as an Inverse

Care Law, as proposed by Tudor Hart in 1971, who stated ‘the availability of good

27 ‘ medical care tends to vary inversely with the need for it in the population served’
28 Rural areas are often disadvantaged in accessing health care services such as GP
29 practices. Previous studies show that a ‘distance decay’ effect operates in accessing

health care services in rural areas, with GP consultation rates declining as the

distance from the GP surgery increases.X**3* There is a common perception that

w
o

31 people in rural areas are more affluent and therefore healthier than their urban

32 counterparts, with a greater ability to adapt to, and access increasingly urbanised

183,154

health services. For the older population, who tend to have greater health care

w
w

needs accessing health care services may not be so easy, particularly those in rural

areas where there may be a lack of suitable transport.'®

w
N

Community pharmacies have, to date, been overlooked in discussions around access

w
»

to care, even though they could potentially make a significant contribution to this
37 issue as there are over 12,000 community pharmacies in England, distributed across
38 urban/rural and deprived/affluent areas. Estimates vary with regard to the reach of
this community pharmacy network, but some sources suggest over 90% of the

population makes at least one visit to the pharmacy per year.'”!#* Evidence also

w
©

40 suggests that a range of patients — of varying age, gender and social class — visit
41 community pharmacies every month to collect prescriptions, purchase over-the-
counter (OTC) medicine and obtain general healthcare advice.'*® Community

pharmacies therefore appear to be uniquely placed to deliver—publie healthcare
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initiatives and can also be accessed without the patient needing a prior appointment.

This ibility has i imp! d in recent years with policy drivers to
improve access to medicines — including the promotion of ‘self-care’ — with the
introduction of ‘100 hour pharmacies’, which must open 100 hours per week, for
every week of the year. However, it is not understood if community pharmacies
offer easy and equitable access to healthcare and therefore contribute too, or
ameliorate, the inverse care law. Clearly, as with other health-care services, for
community pharmacy publie-health-services to be successful and to contribute to
reducing inequalities in health, it is vital for these services to be available to the
areas and patient populations that need them most. This study, therefore, aims to:
(1) determine the percentage of the population in England that have access to a
community pharmacy within 20 minutes walk; (2) explore any relationship between
the walking distance (the accessibility) and urbanity; (3) explore any relationship
between the walking distance and social deprivation; and (4) explore any
interactions between urbanity, social deprivation and pharmacy access. The study is
the first-internationatly to examine whether there is an inverse care law in relation to
community pharmacies and the first to analyse geographical access to services in

England.

Methods

Study Design

This_study explores the relati ip_between spatial access to

pharmacies, deprivation and urbanity using ical information systems and

generalized linear models.

Outcome

The percentage of the ion that had accesstoa ity pharmacy within a

20 minute walk by LSOA: measured as a straight line distance from each pharmac:

(1.6 km buffers) and aggregating the by postcode within each buffer

compared to the LSOA population.
Definitions
Community Pharmacy: Registered with the General Pharmaceutical Council as

premises for the compounding, procurement, storage and distribution of medicines
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and appliances; we excluded premises that were solely registered as Internet
pharmacies in the analysis.

NN
= O ©

LSOA — Lower Super Output Area: Geographic areas in England comprising of

N
N

approxi 1,500 residents and 650 h They are designed to be of a
23 i compact shape whilst being repr ive of social h i
24 Urban/Rural Classification: Categorizes each LSOA into 3 settlement types: urban
25 (where the ion is over 10,000 people), town and fringe (part of a settlement
with less than 10,000 people) or village, hamlet and isolated dwellings **
26 Deprivation decile: The term ‘deprivation decile’ is used to group the ion into

N
~

ten equally spaced ordinal categories according to a particular level of deprivation.

N
[os]

Data and variables

N
©

Data were obtained from the Fuse Geo-HealthCare Database. This database contains

w
o

data on the address and postcode of each ity pharmacy in England
31 from the General Phar ical Council — the i regulator for
32 pharmacists, pharmacy technicians and pharmacy premises in Great Britain);”” the
postcode of each ity pharmacy (matched to their corr ing coordinates

w
w

using the Office of National Statistics postcode directory, 2012);”* the coordinates

w
N

for each postcode in England (also from the Office of National Statistics postcode

directory, 2012 - matched to a population lookup table and the Lower Super Output
Area [LSOA] for each ; whether the LSOA is urban (where the ion is
over 10,000 people), town and fringe (part of a settlement with less than 10,000
people) or village, hamlet and isolated dwellings from_the urban/rural classification
(2005)*! and the Index of Multiple Deprivation score (2010) for each LSOA (from the
Office of National Statistics).”* More details on the Fuse Geo-HealthCare Database

w
ol

w w
~N O

w W
© 0

are available here: https://www.dur.ac.uk/wolfson.institut

b
o]

Analysis

oo oauabhbdhbbbdDMDDAD
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The ity pharmacy for England were mapped using ArcMap. The

average person walks 1 mile (1.6km) in 20 minutes,” therefore 1.6 Km buffers were

placed around each pharmacy to represent a 20 minute walk from a

pharmacy. The population postcodes were then clipped to the pharmacy buffers.

Data on the sum of the lation for each LSOA overall and within each

pharmacy buffer was extracted by LSOA. The percentage of the ion_with

access to a pharmacy within 20 minutes walk was then calculated by LSOA. Whether

or_not the LSOA was urban, town and fringe or rural and the corr

deprivation score was attached to the data file. Deprivation deciles were also
calculated. The most deprived decile (10) equates to the most deprived 10% within

a ion, while the least deprived decile (1) represents the 10% of a

living in the least deprived circumstances. Each data set was then mapped using Arc
GIS. Tables were produced to show the percentage of the population who had
access to a pharmacy within 20 minutes walk by deprivation decile and by
urban/rural classification within the deprivation deciles. Generalised linear models

were used to adjust for rurality within each deprivation decile to produce

urban/rural adjusted prevalence rates of the percentage of h holds with access
to a pharmacy within 20 minutes walk by LSOA and the results
Deta-andvariables
Dat: btained—f the—Duth Health This—datab
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pharmacy is estimated as 79.9% whilst the percentage of those in the rural areas is

estimated as 18.9%.

The distributions of percentages of households with access to a community
pharmacy within 20 minutes are presented in Table 1 (and shown spatially in Figures
2 and 3%) according to their deprivation decile and urban, town and fringe and rural
areas. There is a significant non-linear association between the deprivation deciles (a
u-shaped access curve, see Figure 32): the least deprived and most deprived
households have more access to a pharmacy than the households in the middle of
the deprivation range. Overall, the inequalities in access to pharmacies in England
range between 0.3% less and 20.2% less access when compared to the most
deprived areas. There are higher spatial inequalities in access in rural areas with
ranges of 6.7% - 30.4% less access in comparison to 3.5% -26.2% for town and fringe,
and 0.1% - 3.7% for urban areas — spatial inequalities in access are thus much smaller

in urban areas.
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80.3 -19.3(-20.6, -18.0)* 96.4 -3.

©f o N o V| » w

% Access Compared to Most | % Access Compared to % Access | Compared to Most | % Access | Compared to Most
17 Decile (IMD) (20 mins) Deprived (20 mins) | Most Deprived | (20 mins) Deprived (20 mins) Deprived
18 1-least
19 deprived 90.1 -9.6(-10.9,-8.2)* 96.2 -3.7(-4.2,-3.2)* 80.8 -17.9(-28.6, -7.3)* 37.3 -6.7 (-34.4,21.1)
20 2 827 | -16.8(-18.1,-15.5)* 962 | -3.7(-4.2,-3.1)* 723 | -26.2(-36.8, -15.6) 241 | -20.2(-47.7,7.4)
21 (- ) 5(-4.0,-2.9)* 79.1 -19.6(-30.3, -8.8)* 19.5 -25.0 (-52.5, 2.6)
22 791 | -20.2(-21.5,-18.9)* 97.7 | -2.1(-2.6,-1.6)* 775 | -20.9(-31.7,-10.1)* 152 | -29.1(-56.6,-1.6)*
23 81.9 | -17.4(-18.7,-16.1)* 981 | -1.8(-2.3,-1.3)* 757 | -22.1(-32.9, -11.2)* 140 | -30.4(-58.0,-2.9)*
24 87.6 | -12.2(-13.5,-10.9)* 98.5 -1.4(-1.9,-0.9)* 83.2 -15.6(-26.5, -4.6)* 14.6 | -30.0(-57.5,-2.4)*
940 |-58(7.1,-45)* 99.1 | -0.8(-1.3,-0.3)* 888 | -10.4(-21.6,.7) 161 | -27.9(-55.6,-0.1)*
25 97.6 | -2.2(-3.5,-0.9)* 99.4 -0.5(-1.0, 0.0)* 88.6 -11.(-22.6, .7) 26.1 -17.8 (-46.2, 10.6)
26 995 | -0.3(-1.6,1.0) 99.7 | -0.1(-0.6,0.3) 957 | -35(-16.1,9.1) 516 | 10.7(-21.3,427)
27 10 - most 99.8 0 99.9 0 99.9 0 42.6 0
28 deprived
29 # Significant at p < 0.05
30 Table 1: The percentage of the population with access to a community pharmacy within a 20 minute walk by urbanity and deprivation
31 decile (with 95% Confidence Intervals).
41
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Insert Figure 1 here
Figure 1: Map of England with LSOA stratified according to deprivation
Insert Figure 2 here

Figure 2: Map of England showing the population with access to a community
pharmacy within 20 minutes walk.
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[Insert Figure 3 here]

23 Urban areas have the least difference between the most and least deprived LSOAs

with only 3.7% less of the population having access to a pharmacy within 20 minutes”
24 walk in the least deprived LSOAs. In town and fringe LSOAs this rose to 17.9%
25 difference, whilst in rural areas there was no significant difference between the least
26 and most deprived LSOAs.

Overall, there is a clear di D i ip between access to

27

pharmacies and urbanity levels. Specifically, the urban areas have more access to

28 ity pharmacies, followed by Town/Fringe whilst the rural areas have the
29 least access to pharmacies — regardless of deprivation.
30 After controlling for the effects of rurality, only 2 deprivation deciles have marginall

below 95% of the population being able to walk to a community pharmacy within 20

31 | e
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2 0 g

Decile Difference Difference Rural Difference

pR— FEEWIEERTEaE] 8312456227 | 13.2385,47.5

deprived

2 23.4{207,26.0% 718689, 747)% | 48.4{449,520)%

3 165044195 81745, 790" 815638 o

4 10T 22E 82348037843 | 627459-8,655)*

B 2111872357 84.0{81.9,86.0)° | 62.8{59.9,657)%

6 1504328172 8304838850 | 680466 LA

7 10586, 12.4) 82.41802,845)F | 79691, 747

3 1395430 16977557 | 313 (580,646

9 e 2450407,483) | 403436.2,443)

pra—, 1 55.3(50.8,55.4) | 54.5(50.8,58.4)

deprived

Signifi 6.05

Table-2: Di in-th £ th ion-that b +
8 y-within20-minutes. walk bet banitylevelsand-deprivation-band
Discussion

Principal findings of this study

The data has shown that 89 per cent of the population in England has access to a
community pharmacy within 20 minutes walk. Crucially, there is a positive trend
between community pharmacy accessibility and deprivation decile — with the highest
access in the most deprived areas — showing there is no inverse pharmacy law for
community pharmacy distribution in England. Indeed we have found evidence of a
positive pharmacy care law. Populations in urban areas of England also have better
access to a community pharmacy, compared to populations in town and fringe, and

rural areas.
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Strengths and weaknesses

N
=

This study sought to explore the accessibility of community pharmacies in England by

walking distance: this is a key strength. We deliberately did not seek to explore

N
N

accessibility by car or by using public transport, as we feel this would not give a true

N
w

picture of accessibility for patients living in more deprived areas. Indeed, as access

N
N

to a car is linked to income — with households in underprivileged areas having less

access™® — it is conceivable that this may be more of a significant barrier for

N
ol

patients living in deprived areas if the pharmacy was only accessible by driving;

N
(o3}

similarly, for public transport, the cost of using such services may prove to be a

2675

barrier to households with low incomes. In terms of study limitations, while we

N
~

believe our results are robust and have important implications for the

N
[os]

commissioning of publie-healthcare services from community pharmacy settings, we

N
©

acknowledge that, in the analysis, we did not consider the individual services offered

w
o

from each community pharmacy, which may show some local variability due to

current commissioning systems. We also acknowledge that our work only explores

w
=

from a i i int and not a social perspective. Indeed, just

w w
w N

because a community pharmacy offers a publie-healthcare service and is within

walking distance of a particular household does not necessarily mean that people

w
N

perceive them as valuable or would be willing to access the service. +adeed,the

w
ol
£
5
1
4
4
&

w
»
i
iy

w

N

]
3
L
i

]

:
:

]

aceordingto-deprivation— -A study exploring the perceptions and experiences of

people — from various levels of deprivation — around the accessibility of community

w w
o

pharmacy services is therefore warranted. In terms of a methodological viewpoint,

N
o

we recognize a 20-minute walk from each community pharmacy was represented

using a straight-line distance from the central point of each pharmacy’s postcode to

N
'—\

create a buffer. This assumes people are able to walk in any direction from that

I
N

‘ postcode and always in a straight-line. In reality people are constrained to pathways

oo oaabhbhDdbbDbDMNDDS
QUOWONOOURARWNRPOOONO U W
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that may curve, or even be cut off by barriers. A further limitation is that of the

h Ives. An indivi postcode rep an average of 15 addresses,
with the coordinates of each postcode being represented using the geographic
centroid of each postcode. Particularly in rural areas, where houses are more
sparsely spread, this could ostensibly mean that some households will fall outside of
a pharmacy buffer, when in fact this is not the case for some addresses. Equally,
however, some addresses will fall inside a buffer, so, over a large population, one

would expect this issue to even out.

What is already known?

There have been several mapping studies published exploring the distribution and
accessibility of community pharmacies in areas of America and Canada. For example,
a study by Lin (2004) explored the accessibility of community pharmacies by elderly
patients in lllinois and sought to estimate the disparity between urban and rural
areas. The study found that, on average, there were 1.27 and 0.38 pharmacies per
10,000 people in urban and rural areas, respectively. In terms of accessibility, the
average distance for an elderly patient was 0.9 miles in urban areas but significantly
higher at 5.9 miles in rural areas.”’-?® While Law et al., (2011) examined the
geographical access to community pharmacies in Ontario and found over 60 per cent
of the population reside within walking distance of at least one community

28 29

pharmacy.’ Our original work shows geographical accessibility is even higher in
England. Despite studies published concerning community pharmacies in America
and Canada, there has been no study published in the literature that has explored

accessibility of community pharmacies in England. The recent White Paper

Pharmacy in England: Building on gths — delivering the future, i by the
Department of Health in 2008, claimed that, in England, 99 per cent of the
population can get to a pharmacy within 20 minutes by car and 96 per cent by
walking or using public transport.2 However, whilst our report supports this finding
to some extent, it was not clear which methodological approach was used to obtain
this result, as, to the authors knowledge, no supporting data were published
outlining methodology; and — crucially - the Department of Health report did not

assess how varying levels of social deprivation influence the accessibility to a
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community pharmacy. In addition, since the publication of the White Paper and

=
©

report, many more community pharmacies have since been opened in England.

N
o

Opening a new community pharmacy can be a complex process, as new applications

N
=

made to NHS England are assessed against a Pharmaceutical Needs Assessment for a

0

particular area®-area®® — with areas of the most need having a higher probability of a _ —{ Formatted: Superscript

N
N

new application being granted. It is, however, unlikely that the control of entry

N
w

criteria can fully explain our findings in relation to community pharmacy distribution,

N
N

as these regulations change over time and often have exemptions (e.g. up until

recently 100 hour community pharmacies were exempt from the criteria).

N
ol

—Previous research has shown that healthcare interventions delivered by

N
(o3}

pharmacies are ac ki posit 4 o

N
~

improving the public’s health: areas of particular strengths appear to be related to

6 7 geney

ol ki i
53

contraception-and-mmunization:”-By way of example, several small-scale studies

have compared accessibility of emergency hormonal contraception (EHC) from a

N
[os]

W N
o ©

community pharmacy setting to other healthcare providers. These studies have

shown that women who went to a community pharmacy had more rapid access to

w
=

EHC, compared to other settings, such as family planning clinics.******-*? Given that

w
N

the effectiveness of EHC is related to how quickly it is taken after unprotected sexual

w
w

intercourse this may prove to have a significant clinical benefit. Other studies, rather

than explore accessibility as such, have used community pharmacies to target publie

w
N

healthcare interventions towards ‘hard to reach’ areas. For example, Murphy et al.,

w
ol

showed community pharmacies are convenient and accessible, and can provide

w
»

influenza vaccination programs in medically underserved communities, while Kellow

w
~

(2011) successfully delivered a community pharmacy weight management program

#3332 % These studies demonstrate the potential

to young adults in a rural setting.

w
oo

for community pharmacies to deliver public-healthcare interventions to areas of the

w
©

greatest need.

N
o

Implications for policy makers

N
'—\

This is the first study to systematically explore the spatial distribution of community

I
N

pharmacies in England. It is also the first study that examines the relationship

oo oaabhbhDdbbDbDMNDDS
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between accessibility of community pharmacies and social deprivation and to

explore the idea of an inverse pharmacy care law. The paper shows that community

pharmacies are easily accessible by the majority of the population in England, with

89 per cent able access a community pharmacy within 20 minutes walk. Our study

also shows that there is no inverse pharmacy law for community pharmacies in
England: access to a community pharmacy is greater in areas of higher deprivation
compared to more affluent areas — a positive pharmacy care law. This is a very
timely finding as a recent initiative led by NHS England — the Call to Action - is
seeking to develop local strategy for community pharmacy initiatives and inform
strategic policy making in terms of commissioning community pharmacy services.*
Our work supports this initiative and shows that community pharmacies are uniquely
placed in the community to deliver public-healthcare interventions. In addition, as
the accessibility of community pharmacies is greatest in areas of highest deprivation,
they may have an important role to play in reducing inequalities in priority public

health conditions in England.

Conclusions

Community pharmacies have the potential to offer convenient and equitable access

to healthcare. The vast majority of h in England - and ially those

ineluding-these-in the most deprived areas — have access to a community pharmacy
within 20 minutes walk: a positive pharmacy care law. This potentially has major
implications for the commissioning of future public-health-services from community

pharmacies in England.

Contributorship statement

AT and CB conceptualised and designed the study and were involved in
methodological development, analysis and interpretation. AC, AK and AH were
involved in the development of the methods, data analysis and interpretation. AT
led the drafting of the manuscript with input from all authors. All authors approved

the final version and AT has responsibility for its final content.

Competing interests

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

Page 36 of 43



Page 37 of 43 BMJ Open

P OO~NOUILAWNPE

PR R R R R
O~NOUDAWNREO

None

N =
o ©

Funding statement

N
=

This research received no specific grant from any funding agency in the public,

commercial or not-for-profit sectors

NN
w N

Data sharing

N
N

All of the primary data sources used to compile the database for this study are

referenced within the manuscript. We are unable to share the study database but

N
ol

information related to it is available at:

N
(o3}

https://www.dur.ac.uk If: institute h/. The final raw analysed data is

available by e-mailing AT (adam.todd@durham.ac.uk).

N N
o

References

N
©

1. New tool to enhance role of pharmacists in health care. World Health
Organisation, 2006.

w W
= O

2. Pharmacy in England: Building on Strengths — delivering the future. Department
of Health, 2008.

Available at:

https://www.gov.uk/government/uploads/system/uploads, data/file/22

8858/7341.pdf (accessed 18.05.14)

w
N

w w
B W

3. Community pharmacy contractual framework. Pharmaceutical Services
Negotiating Committee (PSNC), 2014. Available at: http://psnc.org.uk/contract-

it/the-pharmacy-contract/ (accessed 26.06.2014

w W
[e )]

43, Locally commissioned pharmacy services. Pharmaceutical Services Negotiating
Committee (PSNC), 2014. Available at: http://psnc.org.uk/services-
issionil ally- issioned-services, 18.05.14)

w
~

w
oo

54. Marmot M. Fair Society, Healthy Lives (Marmot Review). 2010. UCL, London.
Available at:

http://www.instit I g/projects/fair-society-healthy-lives-the-
marmot-review (accessed 18.05.14)

w
©

b
o]

65. Bambra C, Joyce K, Maryon-Davies A: Strategic Review of Health Inequalities in
England Post-2010 London: University College London, Institute of Health Equity;
2009, (Marmot Review) (Task Group 8: Priority public health conditions: final report).

oo oauabhbdhbbbdDMDDAD
QOO ~NOURRWNRPOOO~NOORAWN

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



P OO~NOUILAWNPE

U OTUu AU DMBEMDIAMDIAMBAEDIAMDIMDNWOWWWWWWWWWWNDNNDNNNNMNNNNRPRPRPERPRERPERRER
QOO NOUPRRWNRPOOO~NOUOPRRWNPRPOOONOOUOPRARWNRPEPOOONOODURAWNRPOOO~NOOUUDMWNEO

Available at: http://www.insti fhealthequity.org/projects/priority-public-health-
conditions-task-group-report (accessed 18.05.14)

76. Alcohol-related deaths in the United Kingdom, 2010. Office for National
Statistics. Available at: www.ons.gov.uk/ons/dcp171778 254061.pdf (accessed
18.05.2014)

87, Statistics on Smoking: England, 2011. The NHS Information Centre for Health and

Social Care. Available at: www.ic.nhs.uk/pubs/smoking11 (accessed 18.05.2014)

98. Swanton K. Healthy weight, healthy lives: a toolkit for developing local strategies.
2008. Department of Health. Available at: http://image.guardian.co.uk/sys-
files/Society/documents/2008/10/07/heart.pdf (accessed 18.05.2014)

109. Tudor Hart J. The Inverse Care Law. The Lancet. 1971;297:405-412.
116. Haynes RM, Bentham CG. The effects of accessibility on general practitioner

it-patient and in-patient admissions in Norfolk,
England. Soc Sci Med. 1982;16:561-569.

124 Ritchie J, Jacoby A, Bone M. Access to Primary Health Care. An enquiry carried
out on behalf of the United Kingdom Health Department. 1981. London, H.M
Stationary Office.

132. Hopkins EJ, Pye AM, Solomon M, Solomon S. The relation of patients age, sex
and distance from surgery to the demand on the family doctor. J R Coll Gen Pract.
1968;16:368-378.

143. Higgs G, White SD. 1997. Changes in service provision in rural areas. Part 1: The
use of GIS in analysing accessibility to services in rural deprivation research. J Rural
Studies. 1997;13:441-450.

154. Carter J, Jones T. Social Geography an Introduction to Contemporary Issues.
1989. London. Edward Arnold.

165. Achieving age equality in health and social care: NHS practice guide. NHS South
West and Department of Health. 2010. Available at: http://age-
equality. nhs.uk/downloads/guides/age-equality-nhs-practice-guide-ALL-
chapters.pdf (accessed 18.05.2014)

176. Better Health, Better Care: action plan. NHS Scotland (2008). The Scottish

Government, Edinburgh. 2008. Available at:
http://www.scotland.gov.uk/Resource/Doc/210642/0055693.pdf (accessed
18.05.2014)

187. Benrimoj SI, Frommer MS. Community pharmacy in Australia. Australia Health
Review 2004;28:238-246.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

Page 38 of 43



Page 39 of 43 BMJ Open

P OO~NOUILAWNPE

PR R R R R
O~NOUDAWNREO

198. Boardman H, Lewis M, Croft P, Trinder P, Rajaratnam G. Use of community
pharmacies: a population-based survey. J Public Health (Oxf). 2005;27(3):254-262.

N =
o ©

2019 + i c L ilabl :

N
=
A

d-19.05.2014)

N
N

ce for National ics. Super Output Areas I Available _ /[Formmed: Font: +Headings (Calibri)

N
w

ighbourhood.statistics.gov.uk/HTMLDoc: hy/superoutputarea  _ —{ Formatted: Font: +Headings (Calibri)

t htm 19.05.2014) _ ~{ Formatted: Font: +Headings (Calibri)

N
N

_ { Formatted: Default Paragraph Font, Font: +Body (Cambria)

N
ol

_ { Formatted: Default Paragraph Font, Font: +Body (Cambria)

NN
~N O

22. General Phar i Council. Available at:

_ ~{ Formatted: Default Paragraph Font, Font: +Body (Cambria)

N
[os]

N
©

2103. ONS Postcode Directory Office of National Statistics

://geoportal.statistics.goy eoportal/catalog/main/h j ionid=D /[Formatted:De'au\(ParagraphFonl, Font: +Body (Cambria)

w
o

w
=

w

N
b
L
£
3
3
4

w W
B W

2342, English indices of deprivation. Department for Communities and Local
Government. https://www.gov.uk, nment, icati glish-indices-of-
deprivation-2010 (accessed 18/05/2014)

w W
[e )]

2453. Towards an Urban Renaissance. The Urban Task Force. 1999. London.
Routledge.

w
~

2564. Lucas K, Tyler S, Christodoulou G. Assessing the ‘value’ of new transport
initiatives in deprived neif hoods in the UK. Transport Policy. 2009;16(3):115-

w
oo

122.

w
©

2675. Hine JP, Mitchell F. Better for everyone? Travel experiences and transport
exclusion. Urban Studies. 2001;38(2):319-332

b
o]

ol I RE.—Public-health—i ityoh

7 Lt 5
£ o — BMC—Public—Health

oo oauabhbdhbbbdDMDDAD
QOO ~NOURRWNRPOOO~NOORAWN

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



P OO~NOUILAWNPE

NRPRRRRRRRR
COWONOUDWNERO

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

‘ 2728. Lin SJ. Access to community pharmacies by the elderly in Illinois: a geographic
information systems analysis. J Med Syst. 2004;28(3):301-9.

‘ 2829. Law MR, Dijkstra A, Douillard JA, Morgan SG. Geographic Accessibility of
Community Pharmacies in Ontario. Health Policy. 2011;6(3):36-46.

2930. Market entry regulations. Pharmaceutical Services Negotiating Committee
PSNC), 2014. Available at: http:, i i

29 o c M—Th £ it
7 PP—Ar &
b & th blic’shealth— Report—1 i £ th
P P s - P 7 P
o literaturer 1990-2001- labl t:
http:/leprint j & /1571/1/Th ibuti £ ity—ph
+ o th blic's health—evid b, port 1 pdf

3631. Lewington G, Marshall K. Access to emergency hormonal contraception from
community pharmacies and family planning clinics. Br J Clin Pharmacol.
2006;61(5):605-608.

3132, Black KI, Mercer CH, Kubba A, Wellings K. Provision of emergency
contraception: a pilot study comparing access through pharmacies and clinical
settings. Contraception. 2008;77(3):181-185.

‘ 3233. Murphy PA, Frazee SG, Cantlin JP, Cohen E, Rosan JR, Harshburger DE.
Pharmacy provision of influenza vaccinations in medically underserved communities.
JAm Pharm Assoc. 2003;52(1):67-70.

3334. Kellow N. Evaluation of a rural community pharmacy-based Waist
Management Project: bringing the program to the people. Aust J Prim Health.
2011;17(1):16-22.

3435. Improving health and patient care through community pharmacy — a call to

action. NHS England, December 2013. Available at: http://www.england.nhs.uk/wp-

content/uploads/2013/12, ity-pharmacy-cta.pdf (accessed 18.05.2014)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

Page 40 of 43



Page 41 of 43 BMJ Open

©CoO~NOUTA,WNPE

11 Index of Multiple Deprivation
12 Deciles
13 12
14 B 34
1 B 56
17 Il 7-8
18 Il 2-10

0 50 100 200 Kilometers

42 ’ ‘ 1 L 1 1 I | 1 1 1 |

47 Figure 1: Map of England with LSOA stratified according to deprivation
90x115mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

0 35 70 140 Kilometers i N
| T TR Y TN T N | I

@® Postcodes outside 20 Minutes Walk of a Pharmacy
©® Postcodes within 20 Minutes Walk of a Pharmacy
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